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1
MULTI-LAYERED SUPPORT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Patent
Application No. 61/542,451, filed Oct. 3, 2011, which is
incorporated by reference in its entirety.

FIELD OF THE INVENTION

The present disclosure relates generally to support surfaces
for independent use and for use in association with beds and
other support platforms, and more particularly but not by way
of limitation to support surfaces that aid in the prevention,
reduction, and/or treatment of decubitus ulcers and the trans-
fer of moisture and/or heat from the body.

BACKGROUND

Patients and other persons restricted to bed for extended
periods incur the risk of forming decubitus ulcers. Decubitus
ulcers (commonly known as bed sores, pressure sores, pres-
sure ulcers, etc.) can be formed when blood supplying the
capillaries below the skin tissue is interrupted due to external
pressure against the skin. This pressure can be greater than the
internal blood pressure within a capillary and thus, occlude
the capillary and prevent oxygen and nutrients from reaching
the area of the skin in which the pressure is exerted. Moreover,
moisture and heat on and around the person can exacerbate
ulcers by causing skin maceration, among other associated
problems.

Over many years products have been developed to address
this problem, and are often focused on off-loading the patient
through means of alternating pressure surfaces which vary the
load point of the patient such that damage is reduced. Other
devices have been developed which provide climate manage-
ment through allowing air to move under the patient to pre-
vent fluids collecting, or evaporating any moisture or fluids
which may have collected. These are typically known as low
air loss systems.

SUMMARY

Exemplary embodiments of the present disclosure are
directed to apparatus, systems and methods to aid in the
prevention of decubitus ulcer formation and/or promote the
healing of such ulcer formation.

Exemplary embodiments comprise an electrically-conduc-
tive spacer material including, e.g. an open-celled, reticulated
foam. In certain embodiments, the foam is a typical open-cell
polyethylene foam that can conduct electricity as it is impreg-
nated with carbon, and/or coated or plated. One common use
of standard commercially available forms of this foam is for
electromagnetic interference (EMI) shielding and anti-static
protection. In one particular embodiment, Granufoam™ sil-
ver coated foam (available from Kinetic Concepts, Inc., San
Antonio, Tex.) may be used.

The electrical conductivity can change with the thickness
of'the spacer material, for example due to compression of the
spacer material resulting from a person being supported by
the spacer material. In certain embodiments, the reduced
thickness also reduces the electrical resistance of the spacer
material, which can be measured and enables the spacer mate-
rial to act as a form of a pressure sensor.

In exemplary embodiments, the degree of compression is
proportional to the reduction in electrical resistance. With
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electrical components, this change can be detected, and can
be used to indicate to the user that the compression of the
foam has increased beyond nominal limits.

In certain embodiments, it is possible to manufacture elec-
trically conductive foams with a wide range of fillers such as
silver, nickel-graphite, or copper, and different types of resin,
such as polyurethane. Certain embodiments may utilize car-
bonized foam, in which the conductive foam is carbonized
polyethylene foam. Particular embodiments may also com-
prise polyethylene foam that is carbonized by dipping itin a
black carbon solution. When the foam dries out, it becomes
conductive.

Specific embodiments may also comprise foam that is
coated or plated, e.g. silver coated or copper-and/or-nickel-
plated. Plated or coated foam is typically more conductive
than carbonized foam. For example, the resistivity of carbon-
ized foams is usually greater than 100 ohms/sq inch, while
nickel-plated foams are less resistive. Nickel-plated foams
can have a surface resistance less than 0.1 ohms/sq in in sheet
form, and Z-axis resistivity less than 0.2 ohms/sq in at fifty
percent compression.

Certain embodiments include a cover sheet comprising: an
electrically-conductive spacer material comprising an upper
surface, a lower surface and a thickness measured between
the upper surface and the lower surface; a vapor permeable
material proximal to the upper surface of the electrically-
conductive spacer material; an electrical circuit configured to
measure an electrical parameter that is related to the thickness
of'the electrically-conductive spacer material; and an indica-
tor configured to provide an indication when the electrical
parameter is outside a predetermined range. In particular
embodiments, the electrical circuit is configured to measure a
resistance of the electrically-conductive spacer material. In
specific embodiments, the resistance of the electrically-con-
ductive spacer material is decreased as the thickness of the
electrically-conductive spacer material is decreased.

In certain embodiments, the electrical circuit is configured
to measure a voltage across the electrically-conductive spacer
material. In particular embodiments, the electrical circuit
comprises a power supply, a first conductor, and a second
conductor electrically-coupled to the electrically-conductive
spacer material. In certain embodiments, the first and second
conductors are proximal to the lower surface of the electri-
cally-conductive spacer material. In specific embodiments,
the first and second conductors are interdigitated.

In certain embodiments, the electrical circuit is configured
to measure the electrical parameter at a plurality of locations.
In particular embodiments, the indication is a visual indica-
tion and/or an audible indication. In certain embodiments, the
electrically-conductive spacer material comprises a coated
foam. In specific embodiments, the coated foam comprises
silver, copper or nickel. In certain embodiments, the electri-
cally-conductive spacer material comprises a carbonized
foam. In particular embodiments, the electrically-conductive
spacer material comprises an open-celled, reticulated foam.

In certain embodiments, the electrically-conductive spacer
material is coupled to sections of spacer material that are not
electrically-conductive. In specific embodiments, the cover
sheet is configured to be placed upon a mattress. In particular
embodiments, the mattress is an alternating pressure therapy
mattress. Certain embodiments, may comprise an air mover
configured to provide an air flow through the electrically-
conductive spacer material. In particular embodiments, the
air mover is configured to increase the air flow if the electrical
parameter reaches a pre-determined value. In certain embodi-
ments, the air mover is configured to push air away from the
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air mover. In particular embodiments, the air mover is con-
figured to pull air towards the air mover.

Certain embodiments comprise a method of detecting a
thickness of a spacer material in a cover sheet, where the
method comprises: causing an electrical current to be con-
ducted through an electrical circuit comprising the spacer
material, wherein a first portion of the spacer material is
electrically conductive; and measuring an electrical param-
eter in the electrical circuit comprising the spacer material,
wherein the electrical parameter is related to a thickness of the
spacer material.

In certain embodiments, the electrical parameter is a resis-
tance of the electrical circuit. In particular embodiments, the
resistance of the electrical circuit is decreased as the thickness
of the spacer material is decreased. In certain embodiments,
the electrical parameter is a voltage measured across the
spacer material. In specific embodiments, the electrical cir-
cuit comprises a power supply, a first conductor, and a second
conductor electrically-coupled to the spacer material. In par-
ticular embodiments, first and second conductors are proxi-
mal to a lower surface of the spacer material. In certain
embodiments, first and second conductors are interdigitated.
Specific embodiments further comprise measuring the elec-
trical parameter at a plurality of locations.

Certain embodiments further comprise providing an indi-
cation when the electrical parameter is outside a predeter-
mined range. In particular embodiments, the spacer material
comprises a coated foam. In specific embodiments, the coated
foam comprises silver, copper or nickel. In certain embodi-
ments, the spacer material comprises a carbonized foam. In
particular embodiments, the spacer material comprises an
open-celled, reticulated foam. In certain embodiments, a sec-
ond portion of the spacer material is not electrically-conduc-
tive.

Particular embodiments may further comprise placing the
cover sheet upon a mattress. In certain embodiments, the
mattress may be an alternating pressure therapy mattress.
Specific embodiments may further comprise providing an air
flow through the spacer material. Particular embodiments
may further comprise increasing the air flow if the electrical
parameter reaches a pre-determined value. In certain embodi-
ments, the air flow through the spacer material is directed
away from an air mover. In specific embodiments, the air flow
through the spacer material is directed toward an air mover.

BRIEF DESCRIPTION OF THE DRAWINGS

While exemplary embodiments of the present invention
have been shown and described in detail below, it will be clear
to the person skilled in the art that changes and modifications
may be made without departing from the scope of the inven-
tion. As such, that which is set forth in the following descrip-
tion and accompanying drawings is offered by way of illus-
tration only and not as a limitation. The actual scope of the
invention is intended to be defined by the following claims,
along with the full range of equivalents to which such claims
are entitled.

In addition, one of ordinary skill in the art will appreciate
upon reading and understanding this disclosure that other
variations for the invention described herein can be included
within the scope of the present invention. For example, por-
tions of the support system shown and described may be
incorporated with existing mattresses or support materials.
Other embodiments may utilize the support system in seating
applications, including but not limited to, wheelchairs, chairs,
recliners, benches, etc.

10

15

20

25

30

35

40

45

55

60

65

4

In the following Detailed Description of Disclosed
Embodiments, various features are grouped together in sev-
eral embodiments for the purpose of streamlining the disclo-
sure. This method of disclosure is not to be interpreted as
reflecting an intention that exemplary embodiments of the
invention require more features than are expressly recited in
each claim. Rather, as the following claims reflect, inventive
subject matter lies in less than all features of a single disclosed
embodiment. Thus, the following claims are hereby incorpo-
rated into the Detailed Description of Disclosed Embodi-
ments, with each claim standing on its own as a separate
embodiment.

FIG. 1 illustrates a side view of a first exemplary embodi-
ment of a cover sheet and a support mattress supporting a
person.

FIG. 2 illustrates a top view of components of the exem-
plary embodiment of the cover sheet of FIG. 1.

FIG. 3 illustrates an end view of the components of FIG. 2.

FIG. 4 illustrates an end view of the components of FIG. 2
under compression.

FIG. 5 illustrates a graph of resistance versus thickness and
compression for an exemplary embodiment.

FIG. 6 illustrates a side view of components of the exem-
plary embodiment of the cover sheet of FIG. 1.

FIG. 7 illustrates a side view of components of the exem-
plary embodiment of the cover sheet of FIG. 1 under com-
pression.

DETAILED DESCRIPTION OF DISCLOSED
EMBODIMENTS

Exemplary embodiments of the present disclosure are
directed to apparatus, systems and methods to aid in the
prevention of decubitus ulcer formation and/or promote the
healing of such ulcer formation. For example, in various
embodiments, preventing ulcer formation and/or healing
decubitus ulcers can be accomplished through the use of a
multi-layer cover sheet. Exemplary embodiments of the
multi-layer cover sheet can be utilized to aid in the removal of
moisture, vapor, and heat adjacent and proximal the patient
surface interface and in the environment surrounding the
patient by providing a surface that absorbs and/or disperses
the moisture, vapor, and heat from the patient. In addition, the
exemplary embodiments of the multi-layer cover sheet can be
utilized in combination with a number of support surfaces or
platforms to provide a reduced interface pressure between the
patient and the cover sheet on which the patient is positioned.
This reduced interface pressure can help to prevent the for-
mation of decubitus ulcers.

Existing systems can also include a cover sheet with a
manifolding or spacer material that allows air flow through
the material to aid in the removal of moisture, vapor, and heat
adjacent and proximal the patient surface interface. Such
systems may also provide an air mover to provide for
increased air flow through the spacer material.

However, if the weight of the patient reduces the thickness
of the spacer material below a certain amount, the ability of
the system to function properly is reduced and skin macera-
tion may occur. Changes in the underlying surface may be
possible to ensure proper operation if the user is alerted to the
issue. Also, incorrect operation of both surfaces may result in
pressure points under the patient which could also lead to skin
breakdown and ulcer formation.

What is needed is a method to alert the caregiver if there is
a locus of high load pressure under the patient which could
result in skin damage and if flow in the manifolding material
is restricted or blocked such that fluids are not managed to
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reduce the chance of maceration. Additionally, this needs to
be accommodated within a low cost disposable product with-
out adding complication and cost to the design.

In various exemplary embodiments, the cover sheet may
include a number of layers. Each layer may be formed of a
number of different materials that exhibit various properties.
These properties may include the level of friction or shear of
a surface, the permeability of a vapor, a gas, a liquid, and/or a
solid, and various phases of the vapor, the gas, the liquid, and
the solid, and other properties.

For example, in exemplary embodiments, the multi-layer
cover sheet may include materials that provide for a low air
loss feature, where one or more layers exhibit various air,
vapor, and liquid permeable properties and/or where one or
more layers are bonded or sealed together. As used herein, a
low air loss feature of a multi-layer cover sheet includes, but
is not limited to: a multi-layer cover sheet that allows air and
vapor to pass through the first or top layer in the presence of
apartial pressure difference in vapor between the internal and
external environments of the multi-layer cover sheet; a multi-
layer cover sheet that allows air and vapor to pass through the
first layer in the absence of a partial pressure difference in
vapor between the internal and external environments of the
multi-layer cover sheet; and a multi-layer cover sheet that
allows air and vapor to move into and/or out of the multi-layer
cover sheet through the apertures in one or more layers.

In other exemplary embodiments, the multi-layer cover
sheet can include materials that provide for substantially no
air flow, where one or more layers include air impermeable
properties and/or where layers are bonded or sealed together
to a layer comprising a spacer material. In such exemplary
embodiments, this configuration may control the direction of
movement of air from inside to outside (e.g., under influence
by a source of positive pressure at the air inlet at the air mover
for the cover sheet) and from outside to inside (e.g., under
influence by a source of negative pressure at the air inlet at the
air mover for the cover sheet) the multi-layer cover sheet.
Certain exemplary embodiments comprise a multi-layer
cover sheet including, but is not limited to, the following: a
cover sheet that prevents or substantially prevents air from
passing through the first layer, but allows for the passing of
vapor through the first layer; a cover sheet that prevents or
substantially prevents air from moving through the first layer
in the presence of a partial vapor pressure difference between
the internal and external environments of the multi-layer
cover sheet, but allows for the passing of vapor through the
first layer; and a cover sheet that prevents or substantially
prevents air from moving out of the multi-layer cover sheet
via the material forming a particular layer of the cover sheet,
but allows air to move through the apertures in one or more
layers.

In various exemplary embodiments, systems are provided
that can include a number of components that both aid in
prevention of decubitus ulcer formation and to remove mois-
ture and/or heat from the patient. For example, systems can
include a multi-layer cover sheet that can be used in conjunc-
tion with a variety of support surfaces, such as an inflatable
mattress, a foam mattress, a gel mattress, a water mattress, or
a RIK® Fluid Mattress of a hospital bed. In such exemplary
embodiments, features of the multi-layer cover sheet can help
to remove moisture from the patient and to lower interface
pressure between a patient and the surface of the multi-layer
cover sheet, while features of the inflatable or foam mattress
can aid in the prevention and/or healing of decubitus ulcers by
further lowering interface pressures at areas of the skin in
which external pressures are typically high, as for example, at
bony prominences such as the heel and the hip area of the
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patient. In other exemplary embodiments, systems can
include the multi-layer cover sheet used in conjunction with a
chair or other support platform.

Referring initially to FIGS. 1-4, an exemplary embodiment
of a cover sheet 100 is illustrated disposed on a support
mattress 160 and supporting a person 180. In this exemplary
embodiment, cover sheet 100 comprises an electrically-con-
ductive spacer material 110 comprising an upper surface 115,
a lower surface 116, and a thickness 117 measured between
the upper surface 115 and the lower surface 116. In this
embodiment, cover sheet 100 also comprises a vapor perme-
able material 120 proximal to upper surface 115. In the
embodiment shown, cover sheet 100 comprises a lower layer
125 located between spacer material 110 and support mat-
tress 160. In particular embodiments, support mattress 160
may be configured as an alternating pressure therapy mattress
and may be coupled to a high pressure air source 165.

It is understood that the figures are not to scale and that the
spacing between elements may be exaggerated for clarity. For
example, in certain exemplary embodiments, vapor perme-
able material 120 may be in direct contact with upper surface
115. In the illustrated embodiment, cover sheet 100 com-
prises an air mover 140 configured to provide air flow through
spacer material 110, and a power source 145 configured to
provide power to air mover 140. In certain embodiments air
mover 140 may be configured to push air away from air mover
140 and through spacer material 110. In other embodiments,
air mover 140 may be configured to pull air toward air mover
140 and through spacer material 110.

As used in this disclosure, the term “spacer material” (and
related terms) should be construed broadly to include any
material that includes a volume of air within the material and
allows air to move through the material. In exemplary
embodiments, spacer materials allow air to flow through the
material when a person is laying on the material while the
material is supported by a mattress. Examples of such spacer
materials include open cell foam, polymer particles, and a
material sold by Tytex® under the trade name AirX™.

Referring specifically now to the exemplary embodiment
in FIG. 2, an electrical circuit 200 comprises a power source
210, a first conductor 220, and a second conductor 230. First
and second conductors 220, 230 can be electrically coupled to
power source 210 via a first wire 225 and second wire 235. A
measuring device 215 (e.g., a voltmeter or ammeter) can be
used to measure an electrical parameter (e.g. a voltage or
amperage) of electrical circuit 200.

Inexemplary embodiments, first conductor 220 and second
conductor 230 can be placed proximal to lower surface 116 of
electrically-conductive spacer material 110. In specific
embodiments, first and second conductors 220, 230 are elec-
trically coupled to electrically-conductive spacer material
110. In particular embodiments, first and second conductors
220, 230 are interdigitated, as shown in FIG. 2. In exemplary
embodiments, power source 210 can provide a voltage across
first and second conductors 220, 230, which are in contact
with lower surface 116 of electrically-conductive spacer
material 110, as shown in the end view of FIG. 3.

In this exemplary embodiment, the resistance (and electri-
cal conductivity) of electrically-conductive spacer material
110 is related to thickness 117. As shown in FIG. 4, when a
force 250 is applied to upper surface 115, thickness 117 of
electrically-conductive spacer material 110 can be decreased.
In exemplary embodiments force 250 may be applied, for
example, when person 180 is supported by cover sheet 100. In
this exemplary embodiment, as thickness 117 is decreased,
the resistance of electrically-conductive spacer material 110
also decreases.
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FIG. 5 illustrates a graph of the resistance of electrically-
conductive spacer material 110 versus thickness 117 (and
compression of the electrically-conductive spacer material).
As shown in FIG. 5, as thickness 117 is decreased from
approximately 5 mm to 2 mm, the resistance decreases from
approximately 1000 ohms to approximately 0 ohms.

With the relation between thickness 117 and an electrical
parameter (e.g. resistance) known, electrical circuit 200 can
be used to correlate a measured electrical parameter with
thickness 117. The measurement of the electrical parameter
can then be used to verity that thickness 117 is maintained at
a level sufficient to provide adequate air flow from air mover
140 to reduce the likelihood of patient 180 developing pres-
sure ulcers.

For example, in one exemplary embodiment, power source
210 may apply a known voltage to first and second conductors
220,230 and a current in electrical circuit can be measured by
measuring device 215. As patient 180 compresses thickness
117 of electrically-conductive spacer material 110, the resis-
tance of electrically-conductive spacer material 110 will be
decreased. Lower surface 116 of electrically-conductive
spacer material 110 is electrically coupled to first and second
conductors 220, 230. As the resistance of electrically-conduc-
tive spacer material 110 decreases with a constant voltage
applied by power source 210, the current detected by mea-
suring device 215 will increase.

In certain embodiments, power source 210 may be a com-
ponent of a digital multimeter configured to provide a voltage
of'less than 3.0 volts at a current of approximately 0.2 mA at
the measurement terminals. During operation, the increased
resistance of coversheet 100 will reduce the voltage at a given
current. The surface area of the cover sheet 100 may require
a higher voltage, but in exemplary embodiments it should be
approximately nine volts or less.

In certain embodiments, it is also possible that a low fre-
quency alternating current could be helpful in reducing the
breakdown of moisture that may accumulate in cover sheet
100. Itis understood that water vapor and possibly condensed
fluids can collect in spacer material 110, but in exemplary
embodiments the conductive spacer material has a lower elec-
trical resistance that is not significantly atfected. In addition,
with exemplary embodiments the electrical power delivered
to the foam is low enough to avoid adverse safety issues for
the user. The evaporation effect on the spacer material
together with its hydrophobic nature should expedite the
removal of moisture vapor from the spacer material.

In certain embodiments, when the current detected by mea-
suring device 215 increases to a predetermined level, an indi-
cation can be provided to alert a user. In certain embodiments,
the indication can be a visual or audible indication. Such an
indication can alert a user that thickness 117 has decreased to
a level sufficient to restrict air flow from air mover 140 below
a desired level. In specific embodiments, an indication can be
provided if measuring device detects an electrical parameter
outside a predetermined range (for example, if a measured
electrical current goes above a certain value due to decreased
thickness or goes below a certain value due to a loose con-
nection in electrical circuit 200).

In certain embodiments, cover sheet 100 may comprise a
control system configured to increase air flow from air mover
140 in response to a decrease in thickness 117. In particular
embodiments, control system may comprise a motor speed
controller, which may use variable voltage or pulse-width
modulation (PWM) control to vary the speed of the motor
within air mover 140.

In specific embodiments, the change in resistance can be
monitored by a controller which may comprise an electronic
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comparator circuit which will detect the resistance change
and then vary the speed of a motor driving air mover 140. In
particular embodiments, the controller may have one trigger-
ing threshold, or multiple different thresholds, which alter the
speed of air mover 140. Such control system can be advanta-
geous, for example, with a battery-powered system used for a
light weight patient, where air mover 140 may only need to
operate at a low power level for extended durations, and
increase power when electrically-conductive spacer material
110 is sufficiently compressed.

In certain exemplary embodiments, the control system may
comprise a processor that records the analogue readings from
electrically-conductive spacer material 110 as it changes
resistance and dynamically adjusts the motor speed again, in
an analogue fashion. Such a controller may even provide
feedback to the user of the degree to which the patient is
compressing electrically-conductive spacer material 110,
which may be a useful indicator of the degree of risk of
maceration to which the patient is exposed. The controller
may also indicate to the caregiver if the patient occludes a
significant area of cover sheet 100 to airflow and presents a
high risk of maceration.

In particular embodiments, cover sheet 100 may comprise
multiple sections including for example, a head section 111,
a middle section 112, and a foot section 113 as shown in FI1G.
1. In particular embodiments, head section 111, middle sec-
tion 112, and foot section 113 may be separated with sections
118, 119 of non-conducting spacer material. In such embodi-
ments, an electrical parameter can be measure in individual
sections and correlated to a thickness of electrically-conduc-
tive spacer material 110.

Referring now to FIGS. 6-7, in certain embodiments cover
sheet 100 may comprise multiple power sources 211,212 and
measuring devices 216, 217 configured to measure an elec-
trical parameter in individual sections 111, 112 of cover sheet
100. By measuring an electrical parameter in individual sec-
tions, a user can determine in which section the electrical
parameter is outside of an acceptable range. For example, the
user can determine in which section the thickness of electri-
cally-conductive spacer material 110 has been compressed
beyond an acceptable limit or in which section there may be
an issue with the electrical circuit, such as an open circuit.

As shown in FIG. 7, section 112 has been compressed
when a force 250 is applied to upper surface 115, and the
thickness 117 of electrically-conductive spacer material 110
is decreased. An air flow 133 through compressed section 112
can be reduced due to the compression of electrically-con-
ductive spacer material 110 and the increased resistance asso-
ciated with the reduced air space available in compressed
section 112. In certain embodiments, a control system may
increase the operating speed of air mover 140 (shown in FIG.
1) if the thickness of compressed section 112 is reduced
below a certain value (as measured from the correlation with
the electrical parameter measured by measuring device 217).

The invention claimed is:

1. A cover sheet comprising:

an electrically-conductive foam material comprising a vol-

ume of air within the foam material which allows air to
move through the foam material, said foam material
having an upper surface, a lower surface and a thickness
measured between the upper surface and the lower sur-
face;

a vapor permeable material proximal to the upper surface

of the electrically-conductive foam material;

an electrical circuit with first and second conductors elec-

trically coupled to the electrically-conductive foam
material, the electrical circuit to measure an electrical
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parameter of the foam material itself that is related to the
thickness of the electrically-conductive foam material;
and

an indicator to provide an indication when the electrical

parameter is outside a predetermined range.

2. The cover sheet of claim 1 wherein the electrical circuit
is configured to measure a resistance of the electrically-con-
ductive foam material.

3. The cover sheet of claim 2 wherein the resistance of the
electrically-conductive foam material is decreased as the
thickness of the electrically-conductive foam material is
decreased.

4. The cover sheet of claim 1 wherein the electrical circuit
is configured to measure a voltage across the electrically-
conductive foam material.

5. The cover sheet of claim 1 wherein the electrical circuit
further comprises a power supply electrically coupled to the
first and second conductors.

6. The cover sheet of claim 1 wherein the first and second
conductors are proximal to the lower surface of the electri-
cally-conductive foam material.

7. The cover sheet of claim 1 wherein the first and second
conductors are interdigitated.

8. The cover sheet of claim 1 wherein the electrical circuit
is configured to measure the electrical parameter at a plurality
of locations.

9. The cover sheet of claim 1 wherein the indication is at
least one of a visual indication and an audible indication.

10. The cover sheet of claim 1 wherein the electrically-
conductive foam material comprises a coated foam.

11. The cover sheet of claim 10 wherein the coated foam
comprises silver, copper or nickel.

12. The cover sheet of claim 1 wherein the electrically-
conductive foam material comprises a carbonized foam.

13. The cover sheet of claim 1 wherein the electrically-
conductive foam material comprises an open-celled, reticu-
lated foam.
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14. The cover sheet of claim 1 wherein the electrically-
conductive foam material is coupled to sections of foam
material that are not electrically-conductive.

15. The cover sheet of claim 1 wherein the cover sheet is
configured to be placed upon a mattress.

16. The cover sheet of claim 15 wherein the cover sheet is
disposed upon an alternating pressure therapy mattress.

17. The cover sheet of claim 1, further comprising an air
mover configured to provide an air flow through the electri-
cally-conductive foam material.

18. The cover sheet of claim 17 wherein the air mover is
configured to increase the air flow if the electrical parameter
reaches a pre-determined value.

19. The cover sheet of claim 17 wherein the air mover is
configured to push air away from the air mover.

20. The air mover of claim 17 wherein the air mover is
configured to pull air towards the air mover.

21. A method of detecting a thickness of a spacer material
in a coverlet, the method comprising:

causing an electrical current to be conducted through the

spacer material of the coverlet, wherein a first portion of
the spacer material has an upper surface, a lower surface
and a thickness there between that is compressible and
electrically conductive; and

measuring an electrical parameter of the spacer material

itself via sensors operatively associated and to form an
electrical circuit with the spacer material, wherein the
electrical parameter is related to the thickness of the
spacer material.

22. The method of claim 21 wherein the electrical param-
eter is a resistance of the spacer.

23. The method of claim 21 wherein the electrical param-
eter is a voltage measured across the spacer material.

24. The method of claim 21 further comprising providing
an indication when the electrical parameter is outside a pre-
determined range.



